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mass index (BMI) were also collected. Sex-speciﬁc generalized estimation
equations (GEE), accounting for the correlation between left and right
foot, and adjusting for age and BMI, were performed to determine the
odds ratios (and 95% conﬁdence intervals) for limitations in climbing
stairs and standing for 15 minutes among feet with 1) foot pain and no
hallux valgus, 2) no foot pain and hallux valgus, and 3) foot pain and
hallux valgus, versus feet with neither foot pain nor hallux valgus.
Results: 956 men and 1252 women had mean age of 66±11.4 y (range
36–100 y). Prevalence of foot pain, hallux valgus and foot pain and hallux
valgus are shown in Table 1. A limitation in standing was present in 17%
of men and 19% of women. A limitation in walking up and down stairs
was present in 13% of men and 19% of women. Among men, although
foot pain only was not associated with lower extremity limitation, those
with hallux valgus only had 20–40% increased risk of lower extremity
limitation (see Table 2). Furthermore, men with foot pain and hallux
valgus had almost 30% increased risk of limitation in standing, and
70% increased risk of being limited in climbing stairs. In women, while
foot pain only and foot pain and hallux valgus were associated with
limitations in both stairs and standing, those with hallux valgus only
were not at increased risk of being limited in either outcome.
Conclusions: The combination of foot pain and hallux valgus had
consistently higher risks of physical limitation in climbing stairs in both
men and women. Additionally, the risk of lower extremity limitation was
only elevated in women with foot pain (and no hallux valgus), whereas
in men, the risk was elevated in those with hallux valgus (and no foot
pain). This study suggests that foot pain is an important component
in evaluating the relation between structural foot disorders and lower
extremity physical limitations in older adults.
Table 1. Prevalence of foot pain, hallux valgus and painful hallux valgus
Men Women
Right
foot
Left foot Right
foot
Left foot
Foot pain only 6.8% 6.5% 7.4% 7.6%
Hallux valgus only 8.9% 8.4% 14.1% 13.7%
Foot pain and hallux valgus 2.0% 1.9% 6.3% 5.2%
Table 2. Odds ratios and 95% conﬁdence intervals for the GEE analysis
Male Female
% limited OR (95% CI) % limited OR (95% CI)
Up and Down Stairs
Neither (referent) 6.4 1.0 5.5 1.00
Foot pain only 2.8 0.90 (0.45, 1.77) 1.73 (1.28, 2.35)
Hallux valgus only 2.2 1.38 (1.07, 1.77) 5.8 1.19 (0.90, 1.57)
Foot pain and hallux valgus 1.4 1.69 (1.07, 2.66) 3.9 1.83 (1.27, 2.64)
Standing for 15 minutes
Neither (referent) 9.2 1.00 6.0 1.00
Foot pain only 3.6 0.92 (0.53, 1.62) 5.2 1.74 (1.28, 2.36)
Hallux valgus only 2.8 1.21 (0.88, 1.65) 4.6 1.06 (0.78, 1.42)
Foot pain and hallux valgus 1.1 1.26 (0.61, 2.58) 3.2 1.26 (0.95, 1.69)
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RISK FACTORS FOR THE INCIDENCE AND PROGRESS RATE OF
RADIOGRAPHIC KNEE OSTEOARTHRITIS IN JAPANESE MEN AND
WOMEN: THE ROAD STUDY
S. Muraki1, T. Akune1, H. Oka2, H. Kawaguchi3, K. Nakamura3,
N. Yoshimura2. 1Dept. of Clinical Motor System Med., 22nd Century Med.
and Res. Ctr., Univ. of Tokyo, Tokyo, Japan; 2Dept. of Joint Disease Res., 22nd
Century Med. and Res. Ctr., Univ. of Tokyo, Tokyo, Japan; 3Dept. of Sensory
and Motor System Med., Faculty of Med., Univ. of Tokyo, Tokyo, Japan
Purpose: To estimate the cumulative incidence and progress rate of
radiographic knee osteoarthritis (KOA) and to assess the risk factors for
the incidence and progress of KOA in Japanese men and women by
using the data of the baseline and of a follow-up survey entitled ROAD
(Research on Osteoarthritis/osteoporosis Against Disability).
Methods: We initiated ROAD, a large-scale population-based cohort
study in the urban, mountainous, and seaside areas of Japan in 2005–7,
and 3,040 participants were registered at the baseline. The participants
completed an interviewer-administered questionnaire of 400 items,
which included lifestyle information such as smoking habits, alcohol
consumption, medical history, including previous knee injury, physical
activity, and knee pain. Anthropometric measurements included bilateral
grip strength (kg) and the body mass index (BMI; kg/m2). Of the
3,040 participants at the baseline, 2,262 subjects (74.4%, 763 men,
1,499 women) were identiﬁed with paired radiographs at the baseline
and at the 3-year follow-up examinations. Knee radiographs at the
baseline and the follow-up were graded according to the Kellgren
Lawrence (KL) scale. The cumulative incidence of KL ≥ 2 radiographic
KOA for more than 3 years was deﬁned as subjects who showed less
than KL2 at the baseline and at least 1 knee with KL2 or higher grade
at the follow-up. The incidence of KL ≥ 3 radiographic KOA for more
than 3 years was deﬁned as subjects who showed less than KL3 at the
baseline and at least 1 knee with KL2 or higher grade at the follow-up.
Progressive KOA was deﬁned as KL = 2 and KL = 3 at the baseline because
KL = 4 indicated the maximum deterioration of the knee. In addition, risk
factors were tested for their association with incident and progressive
KOA by multiple logistic regression analysis.
Results: The mean age of 2,262 subjects at the follow-up was
72.2±11.4 years. The cumulative incidence of KL ≥ 2 and KL ≥ 3
radiographic KOA over 3 years was 9.7%/3 years (men, 6.9%/3 years;
women, 12.0%/3 years) and 12.0%/3 years (men, 8.4%/3 years; women,
13.9%/3 years), respectively. The progress rate of KOA was 21.1%/3 years
(men, 17.8%/3 years; women 22.3%/3 years). The incidence and progress
rate of KOA increased with age signiﬁcantly (p < 0.05). Regarding gender
differences, the incidence was signiﬁcantly higher in women than in
men (p < 0.05), while there was no signiﬁcant gender difference in the
progress rate. Multiple logistic regression analysis was performed using
each incidence of KL ≥ 2, KL ≥ 3, and progress of radiographic KOA as
an objective value and the following values collected at the baseline
after adjustment for age and gender – smoking, drinking, previous knee
injury, presence of knee pain, BMI, grip strength (kg), and KL grade of
the affected knee. BMI was associated with the incidence of KL ≥ 2, KL
≥ 3, and progress of KOA (KL ≥ 2, Odds Ratio (OR) 1.20, 95% conﬁdence
interval (CI) 1.12–1.29; KL ≥ 3, OR 1.11, 95% CI, 1.05–1.18; progress, OR
1.07, 95% CI, 1.02–1.12). A high KL grade at the baseline increased the
incidence of KOA signiﬁcantly (KL ≥ 2, KL1 vs. KL0, OR 2.33, 95% CI, 1.28–
4.54; KL ≥ 3, KL2 vs. KL0, OR 4.75, 95% CI, 2.50–10.01). The presence of
knee pain at the baseline was a signiﬁcant risk factor for the occurrence
of KL ≥ 3 KOA and for the progress of KOA (KL ≥ 3, OR 2.08, 95% CI,
1.47–2.93; progress, OR 2.41, 95% CI, 1.75–3.31).
Conclusions: The present cohort study established in the general
population revealed the incidence and progress rate of radiographic
KOA among the Japanese. A high BMI was a risk factor for the incidence
of KL ≥ 2, KL ≥ 3, and progress of KOA. A high KL grade was a signiﬁcant
predictive factor for the occurrence of KOA. Knee pain may be a predictor
of the occurrence of severe KOA or progression within 3 years.
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SEX DIMORPHISM IN THE ASSOCIATION OF CARDIOMETABOLIC
CHARACTERISTICS IN KNEE OSTEOARTHRITIS AMONG OBESE
AND NON-OBESE ADULTS: NATIONAL HEALTH AND NUTRITION
EXAMINATION SURVEY III
C.A. Karvonen-Gutierrez1, M.R. Sowers1, S.G. Heeringa2. 1Univ. of
Michigan Sch. of Publ. Hlth., Ann Arbor, MI, USA; 2Univ. of Michigan Inst.
for Social Res., Ann Arbor, MI, USA
Purpose: To examine the relationship of knee osteoarthritis (OA) with
cardiovascular and metabolic risk factors by obesity status and gender.
Methods: Data from 1,066 National Health and Nutrition Examination
Survey III participants (≥60 years of age) was used to examine
relationships of radiographically-deﬁned knee OA and cardiovascular
and metabolic measures. Analyses were considered among obese
(BMI ≥ 30kg/m2) and non-obese (BMI < 30kg/m2) men and women.
Results: The prevalence of knee OA was 34%. Leptin levels and HOMA-IR,
a proxy measure of insulin resistance, were signiﬁcantly associated with
knee OA; those with knee OA had 26% higher HOMA-IR values and 35%
higher leptin levels compared to those without knee OA. The magnitude
of the association between HOMA-IR and knee OA was strongest among
men, regardless of obesity status; odds ratios for logHOMA-IR were 60%
greater among non-obese men (OR=2.64) versus non-obese women
(OR=1.50). Among women, a 1-unit higher logleptin was associated with
9-times greater odds of having knee OA (OR=8.88) among obese women
and 1.5-times greater odds (OR=1.45) among non-obese women. Among
men, odds ratios for the association of leptin and knee OA were in the
opposite direction.
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Conclusions: Cardiometabolic dysfunction is related to knee OA
prevalence and persists within subgroups deﬁned by obesity status
and gender. A sex dimorphism in the direction and magnitude of
cardiometabolic risk factors with respect to knee OA was described
including HOMA-IR being associated with OA prevalence among men
while leptin levels were most important among women.
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PRODUCTIVITY COSTS AND MEDICAL COSTS AMONG WORKING
PATIENTS WITH KNEE OSTEOARTHRITIS
J. Hermans1, M.A. Koopmanschap2, S.M. Bierma-Zeinstra1, M. Reijman1,
J.A. Verhaar1, A. Burdorf1. 1Erasmus MC Univ. Med. Ctr., Rotterdam,
Netherlands; 2Inst. for Med. Technology Assessment, Rotterdam, Netherlands
Purpose: Osteoarthritis (OA) accounts for the majority of the economic
burden of arthritis, estimated at 1 to 2.5% of the gross national product
in western countries. Productivity costs and medical costs are the main
contributors in this economic burden.
Productivity costs are inﬂuenced by several patient-, health- and work
characteristics. Body mass index (BMI), musculoskeletal complaints and
symptom severity are known for their association with productivity loss.
Physical work related factors like lifting heavy loads and psychosocial
work related factors like low job autonomy, high job demands and
emotionally demanding work are also associated with productivity loss.
Although the knee joint is the most affected joint by OA, research on
economic implications focussed merely on OA in general. The main
goal of this study was to identify and quantify productivity costs and
medical costs in knee OA patients participating in the Dutch labour force.
Furthermore, we wanted to evaluate associations between productivity
loss and relevant patient-, health- and work characteristics.
Methods: Consecutive knee OA patients consulting an orthopaedic
surgeon were included. Inclusion criteria were: Kellgren and Lawrence
grade I-III, visual analogue scale (VAS) for pain ≥ 2, age 18–65,
conservative treatment ≥ 6 months and participation in the Dutch labour
force at time of inclusion.
Productivity loss and absence from work are measured by the
Productivity and Disease Questionnaire (PRODISQ). Reduced productivity
while being present at work is measured by a quality and quantity scale
from 0–10 included in the PRODISQ, in which 10 indicates normal quality
or quantity.
Health care consumption was obtained through questionnaires and
valued according to Dutch guideline prices and Dutch Health Care
Insurance Board tariffs. Regression analyses were used to explore
associations between productivity loss and relevant patient-, health-
and work characteristics.
Results: In total, 117 knee OA patients were included with a mean age of
53.2 (range 18–65) and a mean BMI of 28.8 (SD 5.1). The mean quantity
score was 8.6 (SD 2.3) and the mean quality score was 9.3 (SD 1.6).
Productivity loss due to knee complaints (reduced quantity or quality)
was reported by 47 subjects (40%) and absence from work by 23 (20%)
subjects. Mean productivity loss while being present at work was 14%
and patients were 1.5 hours absent from work per week. Housekeeping
was compensated by relatives for 1.4 hours per week.
On average, the physical therapist was visited 1.37 times per month; the
orthopaedic surgeon and the general physician were visited 0.42 and 0.28
times respectively. Bandages, compresses and braces were the mobility
aids used most. Acetaminophen and non-steroidal anti-inﬂammatory
drugs were the drugs used most, with an average of 14.9 and 11.7 tablets
per month respectively.
The total monthly costs per symptomatic knee OA patients participating
in the labour force are € 830.73. Productivity costs were € 721.80 and
medical costs were € 108.93. Productivity costs while being present at
work account for 54% of the total costs.
A higher VAS pain during activity and performing physical hard work
showed signiﬁcant associations with productivity loss due to lower
quantity of work in the multivariate analyses. A higher VAS pain
during activity and a poor socio-emotional work environment were
signiﬁcantly associated with productivity loss due to lower quality at
work. Performing physical hard work was signiﬁcantly associated with
absence from work.
Conclusions: Total productivity costs and medical costs of conservatively
treated symptomatic knee OA patients in the Dutch labour force are
€ 830.73 per month. Productivity costs account for 87% of these costs. A
higher VAS pain during activity, poor socio-emotional work environment
and performing physical hard work were signiﬁcantly associated with
productivity loss due to knee complaints.
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EPIDEMIOLOGICAL ASPECTS OF OSTEOARTHRITIS (OA) IN
VENEZUELA: A FREQUENCY STUDY
H.L. Riera1, M. Vera1, R.A. Torres1, S. Villegas2, M. Rodriguez2,
E. Chirinos2, E. Rodriguez2, S. Balcazar2, F. Marı´n2, C. Acosta2,
V. Rodriguez1, L. Betancourt1, R. Arape´2, G. Sanoja2, M. Azocar2,
A.M. Reginato3, L. Pierini2, M. Quintero1. 1Univ. de Los Andes, Me´rida,
Venezuela, Bolivarian Republic of ; 2Grupo OA Venezuela, Me´rida, Venezuela,
Bolivarian Republic of ; 3The Warren Alpert Sch. of Med. at Brown Univ.,
Providence, RI, USA
Purpose: The aim of the present study is to investigate epidemiological
aspects of Osteoarthritis (OA) in Venezuela.
Methods: A multi-center study was conducted in 13 different states
from Venezuela that included 1202 patients evaluated at rheumatology
outpatient clinics with deﬁned ACR criteria of Osteoarthritis (OA).
Epidemiologic aspects were collected using standardized questionnaire
between July 1st and September 30th 2010 time period.
Results: 1202 patients met OA criteria for this study. The mean age
of patients was 61.7 year-old. There was a 3.4:1 female/male ratio.
Mean Body Mass Index (BMI) was 29.2. Overweight (BMI > 25) was seen
in 83.4% while obesity (BMI > 30) in 43.1%. Approximately 89% of the
patients had primary OA and the time of consultation with diagnosis
made within 4 years. Speciﬁc OA joint involvement: only knee OA was
seen in 342 patients (28.5%); only hands OA in 138 patients (11.5%);
hands and knee OA seen in 198 patients (16.5%); axial involvement
(cervical and lumbar spine) was seen, together in 82 patients (6.8%);
and knee joint involvement with any other joint in 900 patients
(74.9%). Radiographic severity of OA on the basis of the Kellgren-
Lawrence grading scale (0–4) showed that 84.7% of patients had Kellgren-
Lawrence grade 2 (35.4%) and 3 (49.3%). Treatments options for OA
included: only NSAIDs (4.6%); NSAID in combination with any other
drug (80%); only glucosamine sulphate+chondroitin (55%); glucosamine
sulphate + chondroitin +NSAIDs (18.2%); and glucosamine sulphate
+chondroitin + others (71%). Comorbidities associated with OA: none
seen in 169 patients (14%); only hypertension seen in 151 patients (12%);
hypertension with all others in 478 patients (39.8%); only obesity in
117 patients (9.7%); only diabetes seen in 32 patients (2.7%) and diabetes
with all others131 patients (10.9%)
Conclusions: This is the ﬁrst Venezuelan study to evaluate the frequency
of OA in rheumatology outpatient setting. This study showed, as well
as Latino American results, strong correlation of OA with age greater
rate among women than men of the same age. In agreement with
other epidemiological studies BMI correlated with frequency of OA.
Knees and hands were the most frequently speciﬁc joints involved
in OA. Treatment of OA between 13 states of Venezuela, showed a
diverse spectrum ranging from a combination of analgesic with NSAID
to chondroprotection and viscosupplementation. Hypertension, obesity
and diabetes were the three most common comorbid conditions more
frequently found in our patients. Our epidemiological ﬁndings are in
agreement with other epidemiological studies and provide a better
understanding of the factors contributing to the development of OA
in Venezuela and the Latin American population.
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ARTHRITIS AND DIABETES MELLITUS ASSOCIATED WITH MOBILITY
IMPAIRMENT: A POPULATION-BASED STUDY
S. Tata1, S. Morewitz2. 1Stephen J. Morewitz, Ph.D., & Assoc., San Francisco,
CA, USA; 2California state Univ., East Bay, San Francisco, CA, USA
Purpose: Studies have found that arthritis is associated with an increased
risk of disability. However, with the increased prevalence of co-morbid
chronic health problems among adults, more research is needed to
determine the impact of having arthritis and other co-morbid chronic
disorders.
Methods: Data from the 2003–2004 National Health and Nutrition
Examination Survey (NHANES) (N=5,000) were used to assess the
possible association of having arthritis and diabetes mellitus with the
need of special equipment to walk. The Survey obtained self-report
data from persons with arthritis and diabetes on health problems,
including the need of special equipment to walk and other measures of
